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© Catalyst components for polymerizing ethylene. 

© Components of catalysts for polymerizing ethylene and 
the mixture of ethylene with alpha-olefins comprising the 
reaction product of (A) a magnesium compound, as Mg- 
chloride, Mg-alcoholate or a Grignard compound, with (B) a 
titanium, vanadium or zirconium compound having at least 2 
metal-oxygen bonds, as a tetra-alcoholate, and with (C) a 
halogenated compound of metals of B, as Ti-tetrachloride. 

According to an aspect of the invention, the reaction 
product (A) + (8), before being reacted with (C). is treated 
with a silidum compound having a halogenating and/or 
reducing action. 

The catalysts according to the invention are suitable for 
obtaining ethylene polymers having a broad distribution of 
molecular weights. 
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* 2. 

TITLE 

see front page 

This invention refers to components. of catalysts for 
polymerizing ethylene. 

In particular, it refers to components of catalysts which 
permit to polymerize, with high yields ethylene or mixtures 
thereof with up to 20<, referred to the .total f of a higher 
alpha-olefin,, such as propylene, to polymers having a broad 
distribution of molecular weights; 

Examples of catalyst.- systems for the polymerization of 
ethylene or mixtures .thereof , with, higher alpha-al.ef ins are 
described in* several patents, and the polymers obtained show 
a rather narrow, distribution of molecular weights. Said polj£ 
mers are suitable forr injection molding -andfcc other applica 
tions but are not useful for the manufacturing of articles 
by extrusion or blowing. In fact-it is . known that,, due to 
the narrow distribution of the molecular weights, the poly- 
mers subject to. breaking phenomena of the ♦mol'ten mass, dur- 
ing the forming, process and, furthermore, -the articles pre- 
pared according to the above-mentioned techniques present 
knurlings . 

In practice, the value of the ratio MI N/MI E is assumed; 
as a measure of the breadth of the molecular weight distri- 
bution, MI N and MI E are the melt indexes of the polymer 
measured at 190 °C with a weight of . IOOOj Kg and of 2.16 Kg 
respectively (ASTM D 1238). Polymers with about the same va 
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lue of melt index MI E have broader molecular weight di- 

stribution if the value of the MI N is higher. 

Different methods can be used in order to obtain poly- 
• mers with a rather broad molecular weight distribution. 
The simplest consists in suitably modifying the catalyst 
system, but such method often involves several drawbacks, such 
for example, an excessive decreasing of the catalyst activity 
and/or difficulties in the regulation of the molecular weight 
of polymers. 

The Applicant has now surprisingly found new components 
of catalysts for polymerizing ethylene which have high acti- 
vity and. permit to obtain ethylene polymers having a- broad 
distribution of molecular weights without presenting the dijs 
advantages mentioned hereinbefore. Such catalyst components 
are characterized by a high titanium content and by a low 
chlorine content. 

The catalyst components forming the object of the present 
invention comprise the product obtained by reacting : 

(A) a magnesium compound selected from 

* • 

1) compounds of formula: X Mg (OR) 

n 2— n 

wherein X is CI or Br f a group -OH, an alkyl, aryl 

or a cycloalkyl having 1 to 20 carbon atoms \ R is 

an alkyl, an aryl or a cycloalkyl having 1 to 20 • 

carbon atoms, or a group -COR 1 in which R f is a 

to 

hydrocarbon radical equal/R; 0<n<2 
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compound (C) may be employed as such or diluted in a sol- 
vent like the ones indicated for the reaction between (A) 
and (B) . 

According to an embodiment, prior to the treatment with 
compound (C) , the reaction product of (A) with, (B) is react 
ed with a silicium compound capable of a halogenating ac- 
tion or a reducing action or a halogenating and simultaneous 
ly reducing action on compound BV Silicium halides, prefer- 
ably silicium chlorides, or Si-hydrides and compounds con- 
taining atoms of halogen and hydrogen directly bound to a si^ 
licium-atora are suitable to this pjirpose. .Examples of such 
compounds are:. SiCl^ r Si 4 Cl 10 , SigO. Cl fi , CgHgSiClg,. 

Si(0C o H e )Cl Si^H^, polysilanes (SiH) wherein, x has a va- 
2 5 3 3 o X 

lue. of at- least 2, (CgH^SiH, (CgH^O) 3 SlH f .polyhydrosilo- 
xanes containing the monomeric unit 

I 

* -SiO-, in which R is H, a halogen, an alkyl with 1 to 10 

R carbon atoms, an aryl, an alkoxyl , an aryloxyl or a 

carboxyl, and. having a polymerization degree comprised bet- 

. ween 2 and 1000, -preferably, between 3 and 100; as examples 

. of such polyhydrosiloxanes are: 

(CH -HSiOK, H^Si-O-SiH^-OSiH^ and the polymethylhydrosiloxa 
3 4 3 2 3 

: ne (PMHS> of formula' <XH )• SiO£:(CH 2 )HSia^ n Si(CH 3 ) 3i 
wherein rv has* a value of about 35 . . . 
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Examples of silicium compounds capable of exerting si- 
multaneously a halogenating and a reducing action are the 
following: SiHCl 3 , Si H 2 C1 2 , Si H 3 Cl f CH 3 SiCl 2 H and 
C 2 H 5 Si CI H 2 . 

Of course, mixtures of two silicium compounds, one of 
which having only a halogenating action and the other only 
a reducing action can be used. 

The silicium compounds exerting a halogenating action 
are capable of substituting at least a group -OR of compound 
(B) with a halogen atom. 

The silicium compound is employed in such an amount as 
to have from 0.5 to 100, preferably from 1 to 30, gram atoms 
of halogen per gram atom of Ti, V or Zr and from 0.1 to 100, 
preferably from 0.5 to 20, gram equivalents of reducing agent 
per gram atom of Ti, V or Zr. 

The reaction with the silicium compound is carried out at 
a temperature ranging from 20°C to 200 °C and, also in this 
case, the use of a hydrocarbon diluent is optional. 

Catalyst components prepared by reacting compound (A) 
with compound (B) and by successively reacting the- resulting 
product with one or more silicium compounds having a haloge- 
nating and a reducing action are described in Belgian patent 
No. 867,400, but the corresponding catalysts provide ethyle- 
ne polymers having a narrow molecular weight distribution* 
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In case of treatment with the silicium compound, such 
treatment can be carried out after the reaction of product 
of (A) with (B) with compound (C). Practically it is prefer 
red to treat the reaction product of (A) with (B) with a 
silicium compound and then to react the resulting product 
with compound (C). 

By suitably choosing the catalyst component preparation 
conditions it is possible to affect the distribution of the 
molecular weights* 

The catalyst components of the present invention are em 
ployed in combination with a cocatalyst consisting of a 
metal-alkyl of a metal of Groups I, II or III of the Perio- 
.dic System, preferably an. . Al-trialkyl . 

The polymerization of ethylene and the mixtures thereof 
with alpha-olef ins is carried out according to the known me 
thods in liquid phase in presence of an inert hydrocarbon 
diluent or in gas phase. 

The polymerization temperature is generally comprised 
between 40° and 120°C. Higher temperatures ranging for exam 
pie between 150° and 300 °C can be used. 

In the following examples, which are given to better il- 
lustrate this invention without being however 1 a limitation 
thereof, the polymerization of ethylene was carried out as 
described in example 1, i.e. in 1000 cc of n-hexane contain 
ing 1.5 g of Al(i-C 4 H g ) 3 , at 75°C and at a pressure of 14 atm. 
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for 4 hours; the partial pressures of hydrogen (for the 
regulation of molecular weight) and of ethylene are speci 
fied in the description of the examples. 

Examples 1 to 4 (Table I) refer to catalyst components 
prepared by directly treating reaction product of MgCl 

c 

with Ti alcoholate with TiCl . 

4 

Examples A, B f C, D (Table II) are comparative examples 
that show that catalyst components obtained by reacting - - 
• reaction products MgClg + Ti alcoholate with silicium com- 
pounds provide polymers having a narrow molecular weight 
distribution (the MI N/MI E ratio is not higher than 8.5) 

Furthermore, the catalyst components prepared in examples 
A and B are employed in examples 5 to 12. 

Examples 5 to 14 (Table III) relate to catalyst compo- 
nents prepared according to the alternative method which uses 
silicium compounds. 

EXAMPLE 1 

2.4 g of anhydrous MgClg were dissolved in 17 g of Ti(0-n- 
-C 4 H g ) 4 by heating at 140 °C under stirring for 3 hours. The 
solution obtained was diluted with 45 cc of ISOPAR G and 95 
g of TiCl 4 were added thereto in 90 minutes; the mixture 
was then heated at 135 °C under stirring for 2 hours. At the 
end the resulting solid product was isolated by filtration 
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at: 60- °C and repeatedly washed with 50 cc of anhydrous 
n-hexane at room temperature till, disappearance of. the 
chlorine ions from the solvent. After drying under vacuum 
at 40 °C for 3 hours r a catalyst component containing 
22.3% of Ti was obtained. 

For -the ethylene polymerization test, 100Q cc of anhy- 
drous n-hexane, 1.5 g of Al(i-C H ) as cocatalyst and 
0.0082 g of the above-mentioned catalyst components were 
introduced in the order into a stainless steeel 2.5-liter 
autoclave equipped with, a stirrer. The autoclave was heat- 
♦ ed at 75°C and 3 hydrogen atmospheres with .10 ethylene atmo- 
spheres were- introduced feeding continuously .ethylene to 
maintain the total pressure at 14 atmospheres. After 4 
hours the- polymerization was interrupted. The polymer was 
isolated by filtration and then* was dried. 

The results of the polymerization test are reported in Ta 
ble I. 

EXAMPLE 2 

4.75 g of anhydrous MgCl. and 23.0 g of Ti(0C„H ) were ad- 

tf 2 5 4 

ded to 90 cc of ISOPAR G, whereupon the mixture was heated 
at 100 *C under stirring for 3. hours. 95 g of TiCl^ were 
added- in 90 minutes to the resulting solution which was 
heated at 135 °C under stirring for 2 hours. By filtration 
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for 4 hours; the partial pressures of hydrogen (for the 
regulation of molecular weight) and of ethylene are speci 
fied in the description of the examples. 

Examples 1 to 4 (Table I) refer to catalyst components 

prepared by directly treating reaction product of MgCl 

with Ti alcoholate with TiCl . 

4 

Examples A» B, C, D (Table II) are comparative examples 
that show that catalyst components obtained by reacting • - 
. reaction products MgCl 2 + Ti alcoholate with silicium com- 
pounds provide polymers having a narrow molecular weight 
distribution (the MI N/MI E ratio is not higher than 8.5K 

Furthermore, the catalyst components prepared in examples 
A and B are employed in examples 5 to 12, 

Examples 5 to 14 (Table III) relate to catalyst compo- 
nents prepared according to the alternative method which uses 
silicium compounds. 

EXAMPLE 1 

2.4 g of anhydrous MgClg were dissolved in 17 g of Ti(0-n- 
-C 4 H g ) 4 by heating at 140 °C under stirring for 3 hours. The 
solution obtained was diluted with 45 cc of ISOPAR G and 95 
g of TiCl 4 were added thereto in 90 minutes; the mixture 
was then heated at 135 P C under stirring for 2 hours. At the 
end the resulting solid product was isolated by filtration 
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at: 60- Q C and repeatedly washed with 50 cc of anhydrous 
n-hexane at room temperature till, disappearance of. the 
chlorine 'ions from the solvent. After drying under vacuum 
at 40 °C for 3 hours, a catalyst component containing 
22.3% of Ti was obtained. 

For «the ethylene polymerization test, lOOQ cc of anhy- 
drous n-hexane, 1.5 g of Al( i-C H ) as cocatalyst and 

4 9 3 

0.0082 g of the above-mentioned catalyst components were 
introduced in the order into a stainless steeel 2.5— liter 
autoclave equipped with, a stirrer. The autoclave was heat- 
ed at 75°C and 3 hydrogen atmospheres with .10 ethylene atmo- 
spheres were* introduced feeding continuously .ethylene to 
maintain the total pressure at 14 atmospheres. After 4 
hours the polymerization was interrupted. The polymer was 
isolated by filtration and then, was dried. 

The results of the polymerization test are reported in Ta 



EXAMPLE 2 

4.75 g of anhydrous MgCl and 23.0 g of Ti(0C„H ) were ad- 

2 2 5 4 

ded to 90 cc of XS0PAR G, whereupon the mixture was heated 



added- in 90 minutes to the resulting solution which was 
heated at 135 °C under stirring for 2 hours. By filtration 



ble I. 



at 100 9 C under stirring for 3. hours. 95 g of TiCl 



4 



were 
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at 60 °C a solid product was isolated which was repeatedly 
washed at room temperature with SO cc of anhydrous n-hexane 
until thorough removal of free TiCl 4 from the product. The 
catalyst component so prepared, after drying under vacuum 
at 40 °C for 3 hours, contained 29.452 of Ti . 

The result of the ethylene polymerization test (H pressure: 
3 atm., C 2 H 4 Pressure: 10 atm.) is recorded on Table I. 

EXAMPLE 3 

2.4 g of anhydrous MgCl were dissolved in 17 g of Ti(0-n- 
-C 4 H g ) 4 by heating at 140 °C under stirring for 3 hours* 
The resulting solution was diluted with 45 cc of n-heptane, 
95 g of TiCl^ were added thereto in 90 minutes and the mix- 
ture was then heated at 98 °C under stirring for 2 hours. 
The solid product was isolated by filreation, repeatedly 
washed at room temperature with 50 cc of n-heptane and then 
dried under vacuum at 40 °C for 3 hours. A catalyst compo- 
nent containing 22. 8£ of Ti was obtained. 

The result of the polymerization test (H g pressure; 4 atm., 
C 2 H 4 pressure: 9 atm.) is recorded on Table I. 

EXAMPLE 4 

2.4 g of anhydrous MgCl 2 were dissolved in 17 g of Ti(0-n- 
-C H ) by heating at 140 °C under stirring for 3 hours. 
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The solution so' obtained was added, after dilution with 

45 cc of anhydrous n-hexane, with 19 g of TiCl in 90 

4 

minutes at room temperature, and the resulting suspension 
was then heated at 60 «?C under stirring for 2 hours. The 
solid product was separated by filtration at 60 °C "and 
was repeatedly washed with SO cc of anhydrous n-hexane at 
room temperature till the disappearance of the -chlorine ions 
from the solvent. 

After drying tinder vacuum at 40 °C for 3 hours, a catalyst 
component containing 8.6* of Ti was obtained. ' 
The result of the polymerization test (H 2 pressure: 3 atm,, 
C H pressure: 10. p.tm. ) is recorded . on Table X). 
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EXAMPLE A 

A catalytic component of the type (A) ♦ (B) ♦ silicium com 

pound, like those described in Belgian patent No. 867,400, 

was prepared from the following reagents: 

2.15 g of anhydrous MgClg 

16.6 g of Ti ( 0— n-C .H ) 

4 9 4 

32 cc of anhydrous n-heptane 

12.5 g of SiCl„ 
4 

8.9 g of PMHS (polymethylhydrosiloxane, produced and sold 
by Farbenfabriken Bayer with commercial name BAYSILON MH 15) 
By operating as indicated in the description it was possible 
to obtain 10 g of a solid catalytic component- containing 
IS. 5% of Ti. 

The result of the ethylene polymerization test (H g pressure: 
5 atm. , C 2 H 4 pressure : 6 atm. ) is recorded on Table II. 

EXAMPLE B 

A catalytic component was prepared as in example A by employ 
ing: 

.2.2 g of anhydrous MgCl 2 

17 g of Ti ( O-n-C H ft ) . 

4 9 4 

34 cc of anhydrous n-heptane 
38 g of SiCl 4 
17 g of PMHS. 

7 g of a solid catalytic component containing 8.0 g of Ti 
were obtained. 
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The result of the ethylene polymerization test (H^ pressu 
re: 5 atm., pressure: 8 atm.) is recorded on Table II. 

EXAMPLE C • , ' ' •• 

2.4 g of anhydrous MgCl 2 were added to 17 g of Ti(0-n-C H* ) 
and the mixture was heated at 140 «»C for 3 hours, so obtain 
ing a solution which was .diluted with 45 cc of n-hexane. ' 
17 g of SiCl 4 were added at room -temperature to such solu- 
tion and successively, under stirring, the 'mixture was heated 
at 60 -C for 2 hours. The resulting' solid " product was separat- 
ed by filtration at' 60 *C, it was repeatedly washed with por- 
tions of 56 cc of anhydrous n-hexane at room temperature un- 
til disappearance of the chlorine ions from the solvent and 
then it was dried under vacuum at 40 «c' for 3 hours. The ca- 
talytic component' so obtained contained 2^5* of Ti . 
The result of the polymerization test (h\, pressure: 3 atm.. 
C 2 H 4 P res sure: 10 atm.) is recorded on Table II. 

EXAMPLE D 

A solution of MgCl 2 in Ti ( O-n-C^ ^ ; diluted' with n-hexane 

and prepared as described in example C,,was additioned with 

17 g of polyroethylhydrosiloxane at 4S°C, under stirring, in 

90 minutes; subsequently, in 90 minutes too, 85 g of SiCl 

4 



# 
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were added. The suspension so obtained was heated at 60 °C 
under- stirring for 2 hours. By filtering such suspension 
at 60 °C f a catalytic component was isolated, which was 
washed and dried as described in example C; its Ti content 
was of 4.5&. 

The result of the polymerization test (H g pressure: 3 atn., 
C H pressure: 10 atm.) is recorded on Table II. 
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EXAMPLE 5 

10 g. of a catalyst component prepared according to example 
A were suspended in 40 cc of anhydrous n-heptane contain- 
ing 42 g of TiCl 4 ; the mixture was heated at 98 °C under 
stirring for 2 hours, then it was allowed to cool to 60 °C 
and the liquid phase was removed by syphoning. The solid 
residue was repeatedly washed at room temperature with por 
tions of 50 cc of anhydrous n-hexane until disappearance 
of the chlorine ions from the solvent, and finally it was 
dried under vacuum at 40 °C for 3 hours* 

The catalytic component so obtained contained 23.0* of Ti . 
The result of the ethylene polymerization test(H 2 pressure: 
5 atm. , C 2 H 4 pressure: 8 atm. ) is recorded on Table III. 

EXAMPLES 6, 7. 8. 9, and 10 

Always starting from 10 g of a catalyst component prepared 
as in example A, other components were prepared as describ- 
ed in example 5, but with the differences indicated on Ta- 
ble III. 

The results of the polymerization tests (H pressure: 5 atm. 
C 2 H 4. pressure: 8 atm.) are recorded on the same Table. 

EXAMPLE 11 

10 g of a catalyst component prepared as in example B were 
reacted with the amount of TiCl^ and under the conditions 
as indicated on Table III, obtaining a catalyst component 
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containing 12.05* of Ti which was used for carrying out 
the polymerization of ethylene (H 2 pressure: 5 atm. , 
C H pressure: 8 atm.). 

The result of such test is recorded on Table III. 
EXAMPLE 12 

lO g of a catalyst component prepared as in example A r 
were suspended in 40 cc of anhydrous n-hexane at room • ? 
temperature and the resulting suspension was additioned, in 
30 minutes and under stirring, with 55 g of VOCI . -The mixtu- 
re was heated at 68 °C under* stirring for 1 hoxtr; .'At 60 °C, 
after decantation of the solid product, the":liquid phase was 
removed by syphoning. The solid product was repeatedly wash- 
ed at room temperature "with SO cc of anhydrous n-hexane and 
then dried under vacuum .at 40°C for 3 hours. A catalyst com 
ponent was obtained which contained 4.95v& of Ti and 21. 0% 
of V. 

The result of the polymerization test-(H pressure: 5 atm. , 
C H pressure: 8 atm.) is: recorded on Table III. 

EXAMPLE 13 

2.4 g of anhydrous MgCl^ were dissolved in 17 g of Ti(0-n- 
-C 4 H g ) 4 by heating at 140 °C under stirring for 3 hours. 
The resulting solution was diluted with 45 cc of ISOPAR G 
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24. 

WHAT IS CLAIMED IS ; 

I 

J 

1. Components of catalysts fop the polymerization of ole- 
fins, comprising the product which is obtained by react 
ing the reaction product between: 
(A) a magnesium compound selected from 

1) compounds of formula x n M S(° R ) 2 -n 

wherein X is CI or Br, a group -OH, an alkyl, an 
aryl or a cycloalkyl having 1 to 20 carbon atoms; 
R is an alkyl, an aryl or a cycloalkyl having 1 
.to 20 carbon atoms, or a group -COR 1 in which R f 
is a hydrocarbon radical like the ones specified 
for R; Oin£2; 

2) compounds of formula R Mg X 

wherein X is CI or Br and R is an alkyl, an aryl. 
or a cycloalkyl having 1 to 20 carbon atoms; . 

3) MgO, Mg(0H) 2 , XMgOH, in which X is CI or Br; 

and 

(B) a compound of titanium, vanadium or zirconium having 

at least two met al -oxygen bonds of the type Ti-OR, 

V-OR" or Zr-OR, in which R is an alkyl, an aryl or a 

cycloalkyl having 1 to 20 carbon atoms or the group 
I 

CH--C»CH-C0-CH , 
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containing 12.05% of Ti which was used for carrying out 
the polymerization of ethylene (H^ pressure: S atm. f 
CgH^ pressure: 8 atm.) . 

The result of such test is recorded on Table III. 
EXAMPLE 12 

lO g of a catalyst component prepared as in example A r 

were suspended in 40 cc of anhydrous n-hexane at room - ? 

temperature and the resulting suspension was adciitioned, in 

30 minutes and under stirring, with 55 g of V0C1 .-The mixtu- 

3 

re was heated at 68 °C under stirring for 1 hoHir; "At 60 °C, 
after decantation of the solid product, the':liquid phase was 
removed by syphoning. The solid product was repeatedly wash- 
ed at room temperature -with 50 cc of anhydrous n-hexane and 
then dried under vacuum .at 40°C for 3 hours. A catalyst com 
ponent was obtained which contained 4.95v6 of Ti and 21. o£ 
of V. 

The result of the polymerization test .(H 2 pressure: 5 atm. f 
C 2 H 4 Pressure: 8 atm.) is .recorded on Table III. 

EXAMPLE 13 ^ 

2.4 g of anhydrous MgCl 2 were dissolved in 17 g of Ti(0-h- 
" C 4 H 9 } 4 by heatin S at 140 °C under stirring for 3 hours. 
The resulting solution was diluted with 45 cc of IS0PAR G 
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(a mixture of isoparaf f inic hydrocarbore produced by Esso 
Chemical Co., boiling in the temperature range of from 158° 
to 172.5 *C) and maintaining said solution at 45 °C and un 
der stirring, 17 g of polymethylhydrosiloxane were added 
thereto in 90 minutes. The resulting suspension was addition 
ed, always at 45 °C, with 95 g of TiCl^ in 90 minutes, where- 
upon it was reacted at 135 °C under stirring for 2 hours. 
After cooling to 60 °C f the solid catalytic component so form 
ed was isolated by filtration and it was repeatedly washed, at 
room temperature, with 50 cc of n-hexane every time. 
After drying under vacuum at 40 °C for 3 hours, such catalyst 
component contained 25.75^ of Ti . 

The result of the polymerization test (Hg pressure: 7 atm. , 
CgH^ pressure: 6 atm.) is recorded on Table III. 

EXAMPLE 14 

The solution of MgCl_ in Ti ( 0-n-C^H 1 . diluted with n-hexane 

2 4 9 4 

and prepared as described in example C was additioned, in 90 
minutes, at 45°C and under stirring, with 17 g of polymethyl- 
hydrosiloxane and successively, always in 90 minutes, with 
95 g of TiCl 4 . The resulting suspension was then, heated at 
60 °C going on stirring at such temperature for 2 hours. By 
filtering the suspension at 60 P C a solid catalyst component 
was isolated which was repeatedly washed with 50 cc of n-he- 
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with 

(C) a halogenated compound of a transition metal of ■ 
Groups. IV t V' f VI of 'the Periodic System of for- 
mula MO X in which- M = transition metal / X « CI 
m n 

or Br, m>fO t n>O f 2m4n being- equal to the valen 

ce of metal M. ? . . % 

... •• . 

2) 'Catalyst components, according to claim 1, comprising 

the product obtained by reacting the product of the 

reaction b.etween MgCl and .Ti( O-n-C H rt ) M with TiCl„. 

2 . . 4 9 4 4 

3) Catalyst components according to claim 1 f • comprising 

the product obtained by reaction of TiCl 4 with the pro 

duct of the reaction between MgCl and Ti(OC„H_K. 

2 254 



4) Catalyst components according -to claim 1, consisting of 
the product obtained by reacting the product of the reac 
tibn between ' compounds-* (A), and (B) wi'th a silicium com- 

■ pound showing a halogenating and/or reducing 4 action and 
then with A compound CC) • 

5) Catalyst components according to- claim 4, consisting of 

the product which, is obtained by. reacting the product 

of the reaction between MgCl„ and Ti/( 0-n-C„H ) M with a 

Z' 4 9 4 

mixture of SiCl^ and polymethylhydrosiloxane and then 
with TiCl.. 
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6) Catalyst components according to claim 4, consisting 
of the product which is obtained by reacting the pro 
duct of the reaction between MgClg and Ti(0-n-C 4 H 9 > 4 

.with a mixture of SiCl 4 and polymethylhydrosiloxane 
and then with VOClg. 

7) Catalyst components according to claim 4, consisting of 
the producct which is obtained by reacting the product 
of the reaction between MgClg and Ti ( 0-n-C 4 H g ) 4 with 
polymethylhydrosiloxane and then with TiCl 4 - 

8) Catalysts for polymerizing ethylene, consisting of a 
combination of a catalyst component according to any 
of claims 1 to 7 hereinbefore and of an aluminium-al- 

• kyl compound, 

Milan, June 15, 1981 
DS.zm 
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